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<• - <VYN©«ffi#Ppai!3*U m(N+ l)fj~»2 NffOY^JCVYMAX^PP 
flllStU »ie~»2NffJB*^©Y^»K:tt. VYMINtfBJflDStU JS*T, f i 
©38«WBWJCtt, ^((i -2)XN+ l)ft~mUi ~ l)XN)ft(DYm^miCV 
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((i - 1 )XN + l)ft~m(i XN)ff©Y##MCVYMAX(DSffi^^lI$4x, H 
((i -l)x.N+l)fr~»(i XN)|?»Y #^i|g{C VYMIN#M£*U »( 
2 X noMUBraiCtt, ^((i-l)XN+l)M(iXNmCDYM«tC 
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~^((2Xi-l)XN)fi i ©?S^|gg&mma^ 3lV*K1SBB3*1, I((2Xi- 
1)XN + 1)M(2 X i XN)|T©^Iitffilt sv^saRstu «(( 
2 X i -2)XN+ l)ff~ai((2 X i - 1 )XN)ff©*aKtt*JBEi»fc«((2 X 

i - i)xn + dm(2x i xN)ft<Dm&mmm&mtitfmwt-i<ftr^&^ 
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n^2tfeSi^ XYl|ttiI5lli, -^^Y##^lC^$tlfen>^>-9- 
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3<Z>jg$RJ(BraiCtt, »lfr~«Nff©Y#-&i»K:VYl<VY2< • •<VYN©«ffi 
#StiiD3*U »(N+l)«~fg(2XN)Jff©Y##K:VYMAX35>«SriIlS*l, &(2 
XN+l)frHg(3XN)fr©Yfe#i»K:tt, VYMID#PPil!3*U »lff~S(3 
XN)ffJK^©YM#»K:fct. VYMIN#Ml£*U Jg*T* » i ©jffiWSHiaJCfci:, 
ff§((i -XN+ - 2)XN)ff©Y^»lCVYl<VY2< • • <VY 

N0*ffi38«fiJi)DStl, i((i-2)XN+l)M((i-l)XN)fi®Yffi 
JCVYMAX#PPiI!2*U SS((i - 1 )XN + 1 Mf~f§(i XN)fr©Y^#»fCVYM 
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t y m^m izmm s *u i: y & s# u w * -r * x y s#ia» 

XY«|flIltt©ffi#fc***ffi&Jfc«LT, X Y«J|t|IIK&©ffi2j#g*«BE 

j:»;*»w^»^K:tt, s&i©ffi;EE£ffi;fru x Y«#iss»©ffi*#isiis®mj: »; 

HJSglfr Sffii&l hKDmn*Mffl'?Z>X'( ffeMIti W 
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jjiZfoVTfflfflZnZTsJ V=f- 1 30il, X-f y^l 3 0 &C<fc U $iH£giHt#l£ 

6 i iKDmffi-tffflfflznzmmmm not, ho n&m.m&ffi 5 1 
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> ^n^^#-^CLKldSC"Cl&f^-rS pSMOS-TFT 113 HfrbteZ. 
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[0 0 3 7] 

fa&C8#J, Y^ftJJC 8ff©ft6 4Hf*S:Bt»;ffibT«iV> , Ca>S. 4frX4#I=l 



ftJSE# 2 0 0 1 -3 



#2 000 — 22 1812 



[0 0 3 8] 

a&jRJTOt HCfcVAT. f 1 ft~H4 1f© Yf f it: 2 0 V 5:Mb, 

5&©ffi;frmE(Vin)£^T&5o iff*£<Z> £ £ »; > Vin=(VX+VY)/2^&£ 
„ 05 ©0m*. £S1?!RCVX=4 ^l^f^VY=2 0 V^PPiD^tlT^y, 

Vin=(4 + 2 0)/2 = 1 2 Vil^S. VXh LT frJ#D£ *lS«J£te, -8, -4 
, 0, 4, 8 VOD^-r*i:frT*&y> VY=2O0f^, Vin& % & b 1 s 6 V JSU: 
t$>S 0 'fg#Jt^l2 0tt > 0 3 iZip-tft&Zm-t 5©T% 3 V out 

te, VXlC^^fc^T, OVt^S. Ifc^ot, X>fyf 13 0©plMOS 
-TFT13 1H ^ji3Kffi-e&y, Mt«4H 4 0 &C?g,ilSglfr«ffiVLCD#* 

[0 0 3 9] 

-f-&*)*>, t l©^JCmHT~^4«©BJli^Ttf>HfSt«@lC, IgiPgSf 
[0 0 4 0] 

;be>-r. 4vgTt&5. «-&jt«« i 2 o 03 Km-tm^m-t 

r<D«-£©Vouttt, VXlC^^fc^T, 12VtfeS„ X-fy^l 
3 0 © p OS-TFT1311t ##jl^ST*fe y , Bf*M 14 0 ©«H 

[0 0 4 1] 

#cic. 3g«UHrat2-eid:, «i:7ny*l¥©VY», ±**bnatc4 f 8, 12, 

16V£&»K ®2^nyi'»©VYH:, 2 0VfC&£ o g| 5 \Z\%7& It V>&V> 
[0 0 4 2] 



1 9 
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t?**^JK:», VX=4V$:Mt5 0 m l ?r~fg 2 ?r<Z)®iii#3g l P§iit% ffl 
3e~^4^©®^^H2PgM-fi|©^JlC«, VX=0 V£ftFflirr£o 3HfT~3g3 
l mHST, *4ff(Z>li*^*2l8mB<D^IK:tt. VX=-4VSW 

in-r^o ^i6 1 ~m4^©M^'r^T*^ii^M^i©^Jic^ vx=-8 vfcepan 

»lff~»4ff©H3!l , r'<T^2ieW||©?ffJCtt, VX=8 VlrMtS 

o 

[0 0 4 3] 

El 5 (b)<z>jgi3W> ^ iff~^ 2 ff ©Tirade lBWHT, £3ff~&4fr 
©H*^2ieW^fe*n|8Wifi(K«^Sie»tlTSTV^««-&T, £l#F©V 

1 *T~fl 4 ftizttmtz^ri v * 2 mngtt, HI 5 fr~lfl 8 ff fc^iS-r 7 

n y ? i rnrnm* m vmiz&2> 0 

[0 0 4 4] 

a>mmmm\zm 1 mrnmvmm l & m<m2 vmmiz 
, » 2 mm t &z>mm<Dmmmm<D&ik& 2 music $ c fc$tnj§ggfrmabic# 

[0 0 4 5] 

*jehu m©^ny ^j^a^sn** ±flB©s&fls&jB#:»y 
si u t ^ro^n y * ommmmiz n iewiEia«-£ic*f js u &ttmimEE & 

[0 0 4 6] 
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LCD**, &im~%i4 : mzMifo-?z>zfu v t7K&mteWL&mMmmv$>$> 0 c l 

Kli, XYmW-m&<D?U V?m^T*&2> 0 VY(l)~VY(8H;i:, ^-ti^timi 
^T7!)^^8fT©YM#^4 1 ©«ffiVY-e&£o Vin(l , l)~Vin(l , 8 
^ti^ti, Sgi#J, fHf?(Z>TBSR*»e>*l^, f!8ff©Big0M^it$^ l 2 0 
©A±mHVinT**>e o V px (l,l)~Vp X (l,8)lt -t*l-£*U %Z 1 #J, 
SfUfT©Mi?ifr£>ffll#J, ^8fTtf>Mttf>lffliiWgl 4 0©mffiT*^>S„ v px 
(1 , l)~V px (l , 8)lC£V>T. ti^li, pSMOS-TFT13 1» 

[0 04 7] 

MlRfflmt HCfcV^T, VLCD=Va, VX(1) = 4V, CLK=12VtfeS„ V 
Y(l )~VY(4)= 2 0 V*Z?&<5©T?, Vin( 1 , 1 )~Vin(l ,4 ) = (4 + 2 0)/ 
2 = 12Vt% "T^T 6 VJ£/LhT*&£fc#). pSMOS-TFT13 1tt, 
ttfflUCfcU, WtiHOPl *Stt»«£EVLCD=Va^#H5i**l, V p 
x (l,l) = Vp X (l,2) = V px (l,3) = V px (l ,4) = Vai:^-5o VY( 
5)^V¥(8)=OVt'fe50t\ Vin(l , 5)~Vin(l ,8) = (4 + 0)/2 = 2 
VTf, t^T4V«Tlf»Sfeib, plMOS-TFT13 11i ^MttlttJIRlC 
<fc»;, llitil 4 0©ifiV px (l ,5)~V px (l ,8)H ^b-Br-rtc^ 

an*. 

[0 0 4 8] 

«K38^SBISft2JCfeV^ , r, VLCD=Vb, VX(1) = 0V, CLK=12Vt*feS 
. VY(1) = 4V, VY(2)=8V, VY(3)=12V, VY(4)=1 6Vt**>5© 
T? % Vin=(VX+VY)/2 £ *J. Vin(l,l)=2V, Vin(l,2) = 4V, Vin 
(1,3)=6V, Vin(l,4)=8Vt^S„ V in# 6 VJgiUkCDHSRCD plMO S 
- T F T 1 3 Hi, »J , 14 0 ^^lgl&«JE VLCD 

= Vb*cap§a**lSfe«), V px (l ,3)=V px (l ,4) = Vb£fc£ 0 
[0 04 9] 

Vinj8*4 V&>~f(DWiM<Z) pfMO S — TFT1 3 1 #f^ilKJlUC & »J , ® 

V px (l,l) = V px (l , 2) = Va£&£ 0 VY(5)~ VY(8) = 2 OVTfeS 

2 1 ffi§E# 2001-3056803 
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<DX. Vin(l,5)~Vin(l,8)=(0 + 2 0)/2=10Vt% "T^T 6 VJSU: 
T'$>$>t~&>, piMOS-TFT13 1tt, #*i^MlC&*K WM^M HOC 
?S^|gi&«ffiVLCD= Vb^#^ji*tl> V px (l ,5) = V px (l ,6) = V 
px (l ,7) = V px (l , 8) = Vb£te2> a 
[0 0 5 0] 

m<Mnmmt2lZ^^X. VLCD=Vc, VX(1) = -4V, CLK=1.2V"e& 
So VY(l) = VY(2) = VY(3) = VY(4)=0VtfeS©t, Vin=(VX+VY) 
/2 .fcU. Vin(l, l) = Vin(l ,2) = Vin(l ,3) = Vin(l ,4) = - 2 Vil& 
Vin#4 VJ^TT^SCO'e. II©piMOS-TFT 1 3 Ut #f^jH£ 
JBKfcy., 1 4 0 0>«ffikJu V px (l,l) = V px (l,2) 

= Va, V px (l ,3) = V px (l ,4) = Vb-eil£><5o VY(5) = 4V, VY(6) = 
8 V, VY(7)=12V, VY(8)=1 6VT^50t% V in= (VX+ VY)/ 2 <fc 
Vin(l,5) = 0V, Vin(l,6)=2V, Vin(l,7) = 4V, Vin(l,8) 

= 6V£:&£o 

[0 0 5 1 ] 

Vin#6 VJ^Jt©M^C0pS!MOS-TFT 1 3 1 tt, IC & *K MM 

«il4 0lC{i, ?K^lgl&«ffiVLCD=Vb^#^^^tiefc«). V px (l,8) 
= Vc££.g> 0 Vin^4VJ^T©lii©pSMOS-TFTl 3 ltt, #^it^ 

ffiic^y, H^«^i4oicii, mmt 2T*m%&&ftt=.mBimmmB.vbft&& 

$*l&fc#K V px (l,5) = Vp X (l,6) = Vp X (l,7) = V px (l,8) = 
[0 0 5 2] 

JSUifcHUigLT. 0^|g9ff~*l 2ff©^n»y^, ^ 1 3 ff 1 6f? 

<Dzfuv v • ■ (DmmoMmnm 1 4 oicnpgMafi^^sms&i ox*&mvt~n$g 

[0 0 5 3] 

i-^TO®^«#(D*^3i*$:^A.fe^> Re s e tS9^$:ISt-t> £©J»RUC 
V\T, f^t©VX=VY=4V^b, CLK=0Vf:f5„ Z.(Dh^. pSMO 
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s-tftii3h mmmmttev. mx^ommi*. vxasj^vY^L 

3c3t <fci& f£ £ # & £ # T*£ & = 
[0 0 5 4] 

[0 0 5 5] 

r©«}:e>tc, 2®©3g3Rjra-e4ff^b&3 1 ^ * (omm(Dmmw.mzm 

[0 0 5 6] 

ic&y, •&tf4^©^^^$:5t^T*^-5o zftit, mte&ffi nmvm^mmz 
m^tm&iz. mm&ffiizit^T 4 «©ff»&*^« r t stress r t * 

[0 0 5 7] 

g|7&. 2|s:^^lc«ks^^^^A©||^M2(Z)iBmaJi oo<DWMte®& 

Ymnm^i 1 o#, njfe^i©gi3{c^L^#^i:{*M^-2>„ *nw2 
<DXYmwm$&i 1 oia, pSmos-tft 1 1 6 any^y-v- 1 1 7*>>e>& 

pSMOS-TFTl 16©Kl/^>SS?a, Xfg#^3 1 ICgMBStU V 
[0 0 5 8] 

m7 ic^LfcxYsmiai&i 1 o<z>ifrfEico^Ti&0ji-r£o iicdi^r 
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ITOIC V¥=10Vill^lT', CLK$:n-l/^(4V)i:ltpSMO 

s -tft 1 1 6 zmmz-sx. xm^fflKDm&vyizxYmnm® 1 1 o©m 

CLK^/W 1/^1/(1 6 V)£bT. plMOS-TFT 116 

*SB^l l 5©«jEte. »l©3HiR»raK:«^em£EVXic#bTVX+AV 
Y£&5„ ^fc*)*.. fflASg^l 1 5lCtt, VXfcVY©8«*£^#ffl;fr3*lS. 
[0 0 5 9] 

So n pg|^3a<K?IWiaJ?& i i OTfti, ii&4ffx4?ij=i6iri:©yn>7^ 

[0 0 6 0] 

|bIIC8^J, Y#fafc8*?©tf6 4®*&ttyffiUTJBV*T&S. 4*rX4#J=l 
[0 0 6 1] 

*©te©YteHM*co vfeppflr**. g|8©#VXlCte. ^-©ib^oxymbiii 
i&Offi:ft«ffi(Vin)$:*VNTiJD<5o 38*HIBWtnftt, 31 1 *T~ 814 fx ©XYI 
^CIlII^CDCLKtt. n-U^(4V)Tf*»J, pMMOS-TFT 1 1 6 & 
jS3fKJRfc:*>6©T?, »l*T~*MfT©Bf*©Vinti: % VXfc4$UV^ H 8 
14, #H#HCVX=1 0 fglf?CVY=l 0 Vtfffj&DSftTfcy, Vin(l,l 

) = VX(l)=10Vt'feS„ X#-t^3 1lCli, ^Hj~H4^©lBi^f)4S 

[0 0 6 2] 



2 4 



ffilEW 2001-3056803 





#2 000-221812 



T'&£#RC&, VX=1 2 V£PP#trr&„ « 1 ff~»2 ff ©Bf*** 1 BWffil^, 
»3ff~*4fT©lfil3y«2ieiHi©^flCtt, VX=1 o v^m^-^o ^ l^f~ 
^ 3 *T©Mt#3g 1 PgH#T% 2£4 fr©H*## 2 mmm&mcit. VX=8VI: 

aiairr*. mifi 1 ~m4^©is^-r^T^i^M«t©^jici±. vx=6v&mi 

ts. «liff~»4 4f©lifiR'r^r*««2l8fllfflcD^JK:tt, vx= l 4 v fcepflff 

[0 0 6 3] 

£<_t<Z>J:-?lC. VXil LXPP$U2*l&nm$. 6, 8, 10, 12, 14VO 

v>-r*i piMos-TFn i 6&m>mftmiz.$>2>miRMmt ucjjs 

tt<6& 1 ff~ »4 fx <Z>MSi<Z)Vin= VXtt, M^>f 6V«±^S)S 0 
[0 0 64] 

fe-Jfifc*** 1 2 0 fcfc, HaKLjgVrWtt&^'T.SCDT?, Voutfcj:, VX 

lZfrfr£>t>ir. 0Vt^„ LfctfoT, ^>f«vf 13O0piMOS-TFT 
13 1 tt, »J, M^«#l 4 0£*S«tt*ffiVLCD##£&**l 

-rfc*^, ti©arac»ifT~«4fx©H*'r'<T©HiR««K:«iipgw 

2>\ i&<Dzru v *©VLCDfcfc, M^-5«iEfcfflT*$>&„ -T&;b*>, :fny grille 
[0 0 6 5] 

— »5ff~S8fr©VYii, ove*y, tt^5J;e){:paMOS- 
TFT1 1 6 14, #a£ji^ffii&<Z)-e, Vin©^li, 3£ffc*T4 VJKT©*ffiS:« 
its. l 2 o t±. 03 lzj&-t!ft&zm-tz><DT°. Vout 

It. 12Ve*6. Ufcj^oT, X>fyf 13 0©plMOS-TFT13 1tt 

[0 0 6 6] 

#Cfc. t2CDJBian»tt, j&lfr~lMfT<Z>VYM:. ±*^JI11C2, 4, 6, 8 V 
&5fT~f&8fT<Z>VYtt:, 10VIC&5. H8tCtta^LTV^V^, ^ 
CDfl6©f?©VYt4, t^T0Vt*$S o X##i&g3 1 left, 5 fi 1 -^ 8 ?T0)iIj 
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[0 0 6 7] 

•r ^ i ftcDmm-tfm 1 pbw«t?v ^2^~^4^w^*^2pgm^i 

T?&<5#JIC&, VX=1 2 VSrM-r^o 21 1 2 ff©lff*#SI 1 PBSBMBT?, 

»3ff~»4«<OH5R3S«*2PiWII<3D^JK:«, VX=10V$:MtS„ » 1 *T~ 
»3tf©H3R*^iPBfllire* ^4^©®^^2PgM J fit©^JlCli, VX=8V£ 

epiirrs. »iff~*4<f©s*-r^T3S««iPBM«©^iK:tt, vx=6v&ep;&D 

So 

[0 0 6 8] 

5fe^<Z)<fce)lC, *lff~«4ff©Vina:. SjRggffl 1 1© VXT*&£ VX( t 1) i: 
. Sft&fflt l<Z)VYT-&£VY(t l)i:3B«U»rat2©VYT?a&SVY(t 2)©HAV 
Y=VY(t2)-VY(t l)©f0i:&£o f Vin(t2) = VX(t l) + VY(t2) 

-VY(t l) = VX(t 1) + VY(t 2)- 1 0 
[0 0 69] 

H8(b)o»iJ!Itt, fglfr~»2ff©HiR^iKll8mt"e, ^3fr~SMfj 

I(tl)tt, ZltUCf&CT 1 0 VICftotV\5„ H5fT~H8^©H^©XY^^E 
ISB&l 1 OCDCLKli, n-HM4V)f*»J, piMOS-TFTl 16tt 
, mMWl1&te<D°V. Vin=VX£&5o VXi: UTBJflDS *l£«EfcJU 6, 8, 1 
0, 12, 1 4 Vtf)VN-f*l7^T*& *K pIMO S -T FT 1 1 6 ##aMKJ»K:& 
5imt l(Cj3^^f|l^'-'^4fi : (Z)lB^©Vin=VXtt > *»*&-f 6 VJSU: 

[0 0 7 0] 

f^Jfcl*12 0li, IH3 JCaVt^te&^-r*©-**, Zl Voutfcfc. VX 

(C^fcfe-f, OVt'feS. Lfc^oT, ^>fyf 130©pSMOS-TFT 
13 1tt, l»a^»T?»y, Mi«*Sl 4 0»C*SttIft«ffiVLCD^»Sa*tl 

5„ t-j&t)*), t2©»ra^5ff~jg8ff©w*-r^T©®iR*«jc«i^~ 
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[0 0 7 1] 

[0 0 7 2] 
[0 0 7 3] 

0VT?&*K X>f'yf©plMOS-TFTH imMW&X*$>Z>(DX% 

& mtkm y & l , 1- ^ r <z> :/ n ^ ^ (Dwmmmiz n pgn^m-^ ic*r & l r=. 

[0 0 7 4] 

lcd&. mi^(l~^4^jic^-rs^n^^ic^ii^^lgi&«J±T'fes 0 CL 

K(l-4)te, mifi~f&4ft<DXYm.W-mft<DVUy9m : %X2bZ> 0 CLK( 
5-8)tt, H5fT~^8iff©XYm#lSIS&©^ny ^f#T^S. VY(1)~V 
Y(8)tt. ^•tU : € ? tll|lfi : *^^8fi 1 ©Y##i^4 1 ©SjEEVYT'feSo Vin(l, 

1 )~vin(i , sm, -tn-etu f ^i^fo®0^b^i?y, msno^m 

mom^&M^il 2 0^)A*«BEVinT'&S o V px (l ,l)~V px (l ,8)iZ 

, -e*i-eru &ifTa>H*jB*e>#i#i, ^8f?©iif^©mm«^i 4 0 
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<5D«jET*&£ 0 V px (l , 1 )~V px (l , 8)ICJ3V>T, MSP^, PiMOS 
-TFT 1 3 1 ###iHKJ»T% H*««©mffi#«8^ttT^*ttJR&aVt. 
[0 0 7 5] 

SgfJSBI^t ItCfeVAT, VLCD=Va, VX(1)=10V, C L K ( 1 - 4 ) = 4 Vt* 
CLK(5-8)=16Vtfe5. VY(1)~VY(4)= 1 0 Vt'feS. CL 
K(l-4) = 4V^©t\ piMOS-TFT116li, iltlt'^V, Vin 
(1 ,l)~Vin(l ,4) = VX(1)= 1 0 VT% "T^T 6 VJ£*_tT?&3 
MOS-TFT13 1it 2»3i4ftltC&»K W**ffil4 0K:WU ^HgSI&mffi 
VLCD=Va##£3&£*u V px (l,l) = V px (l,2) = Vp X (l,3) = V 
px (l ,4) = Va£&& 0 CLK(5-8)=16t, VY( 5 )~ VY( 8 ) = 0 VT? 

Vin(l , 5)~Vin(l ,8)li, aBtflC*^ii^nfe 4 VJ^T<Z>«ffi£ 
^#-TS 0 Ifc^oT, plMOS-TFT131it ##jl^ffil?^>y, ®0 

flu o®ifiv px (i , 5)~v px d , 8)i£, ^b-erTic^^tis., 

[0 0 7 6] 

$K»{»!ISt 2&CfcV^ VLCD=Vb, VX(1)=8V, CLK(1-4)=16 
V, CLK(5-8) = 4Vt^5. VY(1)=2V, VY(2) = 4V, VY(3) = 
6V, VY(4)= 8 V-e&<50DT?> V in( t 2) = (VX( t 1) + VY( t 2) - 1 0 ) £ »J 
, Vin(l,l)=2V, Vin(l,2) = 4V, Vin(l,3)=6V, Vin(l,4) = 
8Vil!5:5. Vin^6VJ^±0lBi©pSMOS-TFTl 3 lti, ^ii^ffilC 
&>J, Hf***l 4 OlCtt, ?SM«f«JBbVLCD=Vb^S#a t ^tl€>^«), V p 
x (l,3) = V px (l ,4) = Vb£fc5„ VinA^VgTOlBiOpSMOS- 

TFTi3iit &mm#MK%i*)* mmnmi 4, oizit. mmt iT*mz&& 

tlfcmg&mMm&Vztf$k&2tlZ>f=.&, V px (l ,l) = V px (l ,2) = Va£: 
CLK(5-8) = 4Vt% VY(5)~VY(8)= 1 0 Vt$S©f, Vin( 
l,5)~Vin(l,8) = VX=8Vt\ 6 VJ£*_tT*& -5 plMOS-TFT 
1 3 1 (i, SttlttJIUC&y, Mt«Hl 4 OlCte, «ft«»r«ffVLCD=Vb^* 
^iittl, V px (l,5) = V px (l,6) = V px (l,7) = V px (l,8) = V 
bh&5 0 

[0 0 7 7] 
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«K3HRJBrat 3^C^V^T > VLCD=Vc, VX(1)=14V, CLK(1-4) = C 
LK(5-8)= 1 6Vt$5„ VY(1) = VY(2) = VY(3) = VY(4)= 0 VIC^ 
ik-?Z>OT\ Vin=(VX(t 1) + VY( t 3) - VY( t l)) = (VX(t 1)- 1 0)£ 
Vin(l , l) = Vin(l , 2) = Vin(l ,3) = Vin(l ,4)=0V£&6o Vin#4 
V&sTT*2bZ><DTu MMO P MMO S - T F T 1 3 1 fcj:, ^M^BlC^U. Bf 
ilI14 0©tffit «l*3*l. V px (l , l) = V px (l ,2) = Va, V p 
x (l,3) = V px (l,4) = Vbt^§ 0 VY(5)=2V, VY(6) = 4V, VY( 
7)=6V, VY(8)=8Vefe50T% V in( t 3) = (VX( t 2) + VY( t 2) - VY( 
t3)) = (VX(t 2) + VY(t2)- 1 0)J: Vin(l,5)=0V, Vin(l,6) = 
2 V, Vin(l,7) = 4V, V in( 1 , 8 ) = 6 V H V in# 6 VJ^_h<Z)W*(D 
p SMO S-TFT13 1&, MMWiMlzte y , 1B^«M 14 0 tc&. ttMHtt 
«ffiVI£D=Vb#»£&*ft£fe«>, V px (l , 8) = Vc£&3„ Vin#4VJ£* 

T©ii©pSMos-TFTi 3 nt ^MKUKJBJCJ&y, a*«ai4oic 

«Biat2^»^a*tlfe?«SK»*£EVb3t»«ilili#StiSfe», V px (l,5) 
= Vp X (l,6) = V px (l,7) = V px (l ,8) = Vbi:££ 0 
[0 0 7 8] 

JK_t€:*y3gLT,.IK*Sl9ff~Sll 2ff<D?Uv9. £1 3fffr&»l 6ff 
©^n7^"©Hl©Bi*tl 4 0 IC n Fgg9i!£g[$lSgia& 1 0-££f&LfcnPg 
ilae«l^#^B■&.K:^BGfe«Sffi«f«£EVLCD^:•*a^•ev^ < o 
[0 0 7 9] 

««K:*a««&«ffiS:«satfifc^HriB-e*>y, fae*s«©4ff %4i@i©a#i 

HCtS^Kitt, #!&&£7£Si2 38^JBra©«SS:2ffiFK:-e^«. 
[0 0 8 0] 

S&Jc, aM&fcJgflR 2 ©»-&£»*, £2 ©samara*:, *©4^?,^^n 

y*©#i©3»R»ra#H sbicjBWWfiaatt, 2 tenia y, ^-tt 
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[0 0 8 1 ] 

*mtmm 2 t* m%&&izm itxy m^mm^co pimos-tfto 

[0 0 8 2] 

[0 0 8 3] 

[§H]&fe7§m 3 ] 

[0 0 8 4] 

2g«BgJ»2T?Wu mi^T~^4tflc*f/S-r-5-/n^^©^2pgi®|t^ H5ff 

~sg 8 ftizftfa-t z> zf u v z 1 rem & m i^^tc^ o mmmrn 3 icas 

v^fct, ^ie~^4^{c*fjSi--2>^n^^©^2pg^fiiii, f£5?T~£l8fTic 

Mfc-tz-zruv ?<Dmi$gmm}izmtez>mKT*%z> B vt^-dx. &mzm^ 
z>mmm<nm.&mi&j&ffi2.izi&'<x 2miz&z><Dx% % tKDmm&m^nmxm 

[0 0 8 5] 

Ot-li, ®^Sr4^x4^tl= l 61ii:©^n y^lcdMHU "/ny?;T£lciB 

0«, nPgi®jfiOT^M#lC/SDTX K^>f A, Y K5>f A\ ft 
[0 0 8 6] 
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2#J, ••tgltS. Y#ftlc$K®J:T*_hfr£>, f lfr, H2ft --iLaSH-S 

o 

[0 0 8 7] 

mB&©ffi;frmjE(Vin)£#v^&£o t lT?tt. m fr~«4fr©X Y 

Sfl[ia»©CLKtt, a-w(4v)"e»»j, B7 ic^tpSMo s -t ft 

o 

[0 0 8 8] 

H-l 0©Mttt, JgI#ItCVX=l OV^ ^lfriCVY=l 0 V#aJflH3*lT;fc 
y, Vin(l ,1)=VX(1)= 1 0 VT'&£„ Xf^«3 1Ctt, *Blfx~SB4ff 
©Big # e> fc'S :7 O v * © n mS&HM-g- J£ C T *£E «: BWr & . 
[0 0 8 9] 

m l PB88«T?. »2ff~»4|f©lif**i c *2iew<i 

•c&s^iKitt, vx=i 2 v£epflrr*. m i ff~n 2 ff <Dmm&m 1 lewn-e. 

»3fT~»4f?<3DllSiR*i«»2ieSHaffl^fJCtt, VX=1 0 V£ftJj&IJi-£ 0 »1*T~ 
£ 3 fx©H3R#« 1 PgHHIT% «4ff©TBlR*i«»2|BWffi©^fiCtt, VX=8V£ 
mtS. »lfT~»4'fT©Wil'r^T*««ll8WII©^JJCtt, VX=6 V5:M 

•3-5,, ^iff~^4fT©if3R"r^T*«^2ieBii ; iB©wjctt. vx=i 4vzmin-t 

So 

[0 0 9 0] 

J£JLh©<fce>lC. VXfcLT'BPflDSftSSBEtt, 6, 8, 10, 12, 14V© 
v*-r*irt*T&»K pSMOS-TFTI 1 6'tf&ftttJlliC&&^ftB|g|t 11C& 
WS»lff~«4ff©Hf3R©Vin=VXtt, frit e» "f 6 VJSUnffc*. «#Jfc« 
S12 0tt, H3tCaK-r»ffi€:^'rS© , T?, £©»-&©Vouttt % VXJC^**toe» 
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i*. OVT'&So Ifc^oT, X>f^f 130©piMOS-TFT131tt 

t 10S!^lCf|lfi : ~^4^©®^'r^T©H^«Micmi PiM'fiilCjSC 
fcVLCD#S?gj&*ft6o lit, Eri-/ny*©VLCDtiU BJ— T*&S#, fl&<£> 

[0 0 9 1 ] 

TFT1 161*. #^ii^fi&tf>T% VinCDfiStt, 36^*1*4 VJKT©«BE&48 
tt, 12VW. bfctfot, ^«yf 130®piMOS-TFT131tt 

, *#3S^«ice»y, 1 4 o agft-er-fjciRissti*. 

[0 09 2] 

t2(Dmm^it. ^lff~»4fj©VYtt, ±^blW^2, 4, 6, 8 V 
*£5fT~£8*T©VYMu OV^Jil?^. H 1 0 KHia^UTV^feV^ 
*<Z>*fi©fT©VYtt, WOVTfftS. £fc> ^lff~ gl4?T<0CLKfcfc 
, A>f 1/^/1/(1 6 V)JCJ&»J, plMOS-TFTl 16H ^MfaUKlKfcfcS 
. $fca*©J:3C jglff~S|4ff©Vintt, S^I^tl©VXt'feSVX(tl)i: 
, atfWBI8Itl©VY-efe6VY(t 1) ill W t 2© VYt^S V¥( t 2)©1 A V 
Y=VY(t2)-VY(t DOf&fcfeS. Vin(t2) = VX(t l)+VY(t 2) 

-VY(t l) = VX(t l) + VY(t 2)-l 0 fcftS. 
[0 0 9 3] 

@10(b)Of l^t & 1 ff~« 2 *T©H3lt#Si 1 »3ff~«4 

ftommtfm 2 iwefe & n mm^m^m ^nx^x ^z>m&x. m 1 #1© 
jflciaeii i o©clkh i/^Mi 6V)t-fe»j, p imos-tft i 1 

>f.;f 13 0©pS[MO S-TFT131H ^MSiUKJKT?* »J * BliU 4 



3 2 



miE# 2001-3056803 



#2000—221812 



[0 0 9 4] 

&&ti2>wmx*&2> 0 sukd^oiz^ mmmmt uzm m ~ , m4mzi$mtz> 

[0 0 9 5] 
[0 0 9 6] 

J6*±tf)tl, t2©l&f^5:t3, 1 4tf)JTOlC^5?f~^ 8?f lC*fbT> 1 5, t6 

cD^r^ic^9#~m i zftiztthx, mjkmvm-t i^tciot, ^ny^ft© 

&*m%&/uT~^Z>m&. VY=0VT*fe»K ^yf©pSMOS-TFTtt 
[0 0 9 7] 

Hi lfcfc, ^Ml3©^i/XrA©gM#^t^>f ht* 
VLCDtt. ^l^J^4^rjlc*fiS-r<S^n^^^^®^^aJmi&«JEi?fe 
So CLK(l-4)ii, Hl*f~H4?Ttf)XY^m{&(Z>^a 
CLK(5-8)tt ^5^r~m8^f©XY?imilIS&CD^D'y^##T'feSo VY( 
1)~VY(8)&. ^tl J ?tl^lfi 1 ^^m8^0YM^4 KAmEVYT'&S. 
Vin(l , l)~Vin(l , 8 ) te. ^tl^tl, fg 1 #1, Hi ff ©W*^ 1 ^ 
8^©®^©-©^^! 2 0©A;fr«JEVinT'&£o V px (l , D~V px ( 

i,8)ii, mm. m 1 #f <owjg3^e>» 1 ^a. msft&mm&mmm 

Sl4O0tflETfcS. V px (l , 1 )~V p x ( 1 , 8 ) &C3SV^> Qftftftl*, P 

iMos-TFTi3 lmmmvtMT*. mmmm&n&fimwztiT^&ytm 

[0 0 9 8] 
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S 



■ mmmm tUZ&^T. VLCD=Va, VX(1)=10V, CLK(1-4) = 4VT* 
&5„ CLK(5-8)=16VtS5. VY( 1 )~VY(4 ) = 1 0 VtfeS. CL 
K(l -4) = 4 V&©T*. pMMOS-TFTl 1 6H ^ji^ffi"? & U , Vin 
(1 , l)~Vin(l ,4) = VX(1)= 1 0 VT% t^T6V«±T^5fefi), pM 
MOS-TFT13 1 IJ> SfcUKJKJCfc y , ®Jft«*§ 14 0 Kit* ffiMftttEE 
VLCD=Va##£&£*u V px (l,l) = V px (l,2) = Vp X (l,3) = V 
px (l,4) = Vaii&-5 0 CLK(5-8)=16T\ VY( 5 )~VY( 8 ) = 0 Vt 
Vin(l ,5)~Vin(l , 8)&. JS*tulC#^&3; *l£ 4 VJg*T£>«JE& 
Lfc^oT, plMOS-TFT13 1it ^NtftttSST? & V . Hf!t 
Ml 4 O0ttV px (l ,5hV px (l , 8)ti, SHtiivf Kfi^Sft*. 
[0 0 9 9] 

^<^»5^t2iCfe^T. VLCD=Vb, VX(1)=10V, CLK(1-4)=1 
6V, CLK(5-8)=16Vt^5„ VY(1)=2V, VY(2) = 4V, VY(3 
)=6V, VY(4)=8VT$>S0DT% V in( t 2) = ( VX( t 1) + VY( t 2) - 1 0 ) 
i»J, Vin(l,l)=2V, Vin(l,2) = 4V, Vin(l,3)=6V, Vin(l, 
4)=8Vt&5„ V in^ 6 VJX±©Ii® p SMO S - T F T 1 3 1 fcju 
jRJBJCJ&y, Wii«lll 4 OlCtt, ^||£ggmffiVLCD=Vb#^&£;ri££«) 
, V px (l,3) = V px (l,4) = Vbi:^. Vin^4V^T©Sl0pSM 

o s — t ft i 3 is, #mmw;mizt£ y , giti 1 4 0 ic jto t i-e# 
sa*nfe*aa»*£Eva««ijs^stisfc«). v px (i , n=v px (i ,2) 

= Va£&§ 0 CLK(5-8)=16Vt, VY(5)~VY(8)=0 Vt'^§0T' 
, Vin(l ,5)~Vin(l ,8)^4 V€:fii^"rSfe«>, p®MOS-TFT131 

*#i®5K«n?»y. H**ffi 1 4 0 ©*bem:, «*spstis. 

[0 10 0] 

IS<j8*«BISIt3tCfeV^T, VLCD=Vc, VX(1)=8V, CLK(1-4)=16 
V, CLK(5-8)=4 Vt^So VY( 1 ) = VY( 2 ) = VY( 3 ) = VY(4 ) = 0 V 
iCSE-ffc-rSOT?, Vin=(VX(t l) + VY(t3)-VY(t l)) = (VX(tl)- 10)* 
y, Vin(l ,l) = Vin(l ,2) = Vin(l ,3)=Vin(l ,4)=0V£&S o Vin 
^4VJKTtfe5©t% Mi(DplMOS-TFTl 3 n±, ##ii^H&c&y 
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, O0«EH fiHltStl, V px (l,l) = V px (l,2) = Va, 

Vp X (l,3) = V px (l,4) = VbT'fe5. VY(5) = VY(6) = VY(7) = VY( 
8)=lOVt'feS0T', Vin(t3) = VX(t 3) <fc »J, V in( 1 , 5 ) = V in( 1 , 6 ) 
= Vin(l , 7) = Vin(l , 8)= 8 VfcfcS. V injb* 6 V &>±.(DWiM<£> P 3EM O S 
-TFTlSUi, #5fi«J»tC3& »j % 14 0 fctt, &.Higlfr«EVLCD 

= Vc##£&S;*iafc«>, Vp X (l,5) = V px (l,6) = V px (l,7) = V 
px (l ,8) = Vc£fcS„ JK±Sr»y>gUT, JlR&fg 9 *T~8ll 2^0)^0 
, «13 fifr 1 6 ff n y * • • omftlB&M 1 4 0 JC n PgigjS£(?SlW 

1 o t^bfcn cfc«s«mt8ffi vLCD&ap^a/u 

[0101] 

j6U:©ifrfis£ 1 7i/-AjBrawic»^ ci©7i/-A»iias:i»y3gL, mm* 
wctB^ictt, ^mmmms zm^zn. a^jBia©*ssr2#FJc*ess. 

[0 10 2] 
t£Jft&ffi4] 

HTfeS. -*miS^»4Ji, 4fTX4^J^?>^s^n^^lc*fbT, 2#©?&iil 
gglfr«EE$§i6 2&<fctf6 3 tf&ffiStlTVx* »U~30MM 

&*J. H7 lC^$tlTV>-5„ 
[0 10 3] 

[0 10 4] 
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[0 10 5] 

*mmj&f&4 (omftzwfflKwiwt miz^^nmm&vx&Mms&i 0 

1 ot'li Hf5i£4ffx4?!l= 1 6^@^^0)'/n^^lc^#JL/, :/a>y?rtfc 
If*© pgfg £ 2 ^ lci£(6( b T n pgMi£iKM#M# b T r *i £ imi& 

2 oicA^-rs. 3©j£{r»> mmmmi tmmzhxmft-tZc m^ft&m® 
20H nmm&teJmmm^i&vryLF^j a, yk^a, «-&««&hi», 

[0 10 6] 

anil mi z&m^xT&nfflfflWiftzmm-t&mT'&z. mi 3ic& 

, X^mtZ&m, Y#fafc8tf©#6 4lB*&ttyfflbT#iV*Tfc5. 4ffX4 
#J= 1 6ffii?t£ 1 :/D^£:LTV^ 0 XjjmzffiM±X*&fr<Z>m 1 #1, ^2#| 

[0 10 7] 

38iK«iat ucasv^, mf?~«4fj©Yte#»^i ov&fpjnu 

*©ffi©Y##»lcOV€:NJStrr*- Hi3©#7Xlc(i, ^£©Biii©X YigCll 
®{&©ffi;fr«ffi(Vin)£#V*T&<5 0 sS&IBW t lTftt. » 1 *T~» 4 ff© X Y 
S*@»0-CLKtt, a-H;K4V)T'fc'J, pSMOS-TFT 1 1 6H 
#ji#01lC&5©T% ^lff~H4ff©llf3R©yintt, VXIC^LV^ 0130 
it'tt mi^JiCVX=l 0 V#, f§ 1^1CVY=1 0 V#f^#tl3*lT£»J. Vin( 
l,l) = VX(l)=10VT'fc5. X##i&g 3 1 IC te, »lf?~»4«©a*^ 

[0 10 8] 

& iff<Dwmifi& i mmmx. mzft-miftn'mm-ft'mzmmm. 

T*& 5 vx=l2VI:Mt5. jgiff~»2 4r©TBiR««»ll8WHBTf, 

^3^T-f|4^f(Dlffim*^2|5g|Ha<i[)^J{C^ VX=1 0 V%fPMlT2> 0 & 1 4f~ 
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&3fi<DmmtfmimmmT*. *m 2 rew«©3*jtc«:, vx=sv£ 

ts. mift~m4ft<bmm^^xtfm2mmm.v>mz.\z, vx=i 4 v&fwr 

So 

[0 10 9] 

J£U:<£>J:?lC, VX£ UTPPin^tlSmjEtt, 6, 8, 10, 12, 14 V© 

^•m^-e&u, pImos-tfti i Qi$mwRm\z2b2>m%inr$t ncfc 

WSHlff~^4^©H0©Vin=VXli, ^^e>-T 6 VJ^JbT**>So f§-5§Jfc«e 
t\ 0V-e&£„ IfcAm, ^>f>yf 130ffipSMOS-TFT13 

^®«®T'^> U , SMS 14 0 Kittfi«araffi#«£fc**is. 

[0 110] 

j»5~^8fT©H3R«*K:j4. %mm&mmm&m6 3 ^itiiitti 

JEb V LCD 2 # # £ a * tl -5 c 
[0 111] 

— fg5fr~IB8fT©VYfcj:, 0VTft»J, pSMOS-TFT116H 
^ltl^0t% Vin©fSB:, 3E-fb*f 4 VJ^T©*BES:#f#"r«. fg-*fJ£& 
4S120H:, B3 JCaVrratt&^-rsOT?, ^©»^©Vouttt, 12VT'*5 
o Lfe^oT, ^>fyf 13 0©pIMOS-TFT13 1tt, 

[0 112] 

t2©JB^T*te, «lfT~lMfT©VYfcl: % _t^fe«JC2 f 4, 6, 8 V 
fcfcy, »5tf~j£8*?©VYtt, 10VIC&6„ HI 3£ttj3%LTV^VN#, 
■£©*»©*?© VY«, f^TOVT'feS. X##i»3 1 ICtt, £5f?~$8fr© 

. m i ff (onm&m 1 lewii-e. «2*^si4*T©®sR#si2i8im^&**jfc 
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a:, vx=i 2 vzftitQ-t&o m i ft ~m 2 fiommtfm i mmm-v. msn-m 
iftomm-tff&zygmmomziz. vx=i ovzm-tZo n^-f 3^©i 

f&m-miftcD'mm-t^T-fr&imffim&mz.i^ vx=6v&rarr5„ gii 

*^fC, £l*T~S£4ff©VinB:, aKRJBiatl<Z>VXT?&&VX(tl)i:, SIRffi 
Kit l©VY-e&« VY(t 1) fcaSft^Wt 2<Z>VYT?&&VY(t 2)©g|A VY=VY( 
t 2)-VY(t DODTftlh^So -r^fc^>, Vin(t2) = VX(t l) + VY(t 2)-VY( 
t l) = VX(t l) + VY(t 2)- 1 0 
[0113] 

HI 3 (b)<7>mi#ltt. Slff~«2fr©HflR^SlieaHB ,, e. 3£3*T~fjl4 

*T©BjR#j»2ieare;&* nraw$E«#«#j£e>*iT£Tv*s#^T*, !ni3*j© 

VX(tl)tt, ZiniC^DT 1 0 VKl«SoTVx« o '0 5ff~S|8ff©Br3R©XY?Si 
1 O0CLK{1 D-H;K4V)t'fe ( J, plMOS-TFT116 
tt. #5i««&©-e, Vin=VXhfc& 0 VXh LTM$tl^«JBE^> 6, 8, 
10, 12, 1 4 V©V*-r*l#n?&y, piMOS-TFT116^fa^I{: 
S>Sj8#UBWt HCfcttSKIl ff~»4ff<OW3R©Vin=VXtt. *>*fc&t* 6 VJgt 
±T?&<5. ##itge#l 1 2 0 14, H3lC^-3-#&£^£tf>T% r V cm 

ttt, VXJCj&N&vbbt", OVt'feS. 
[0114] 

Ifc^oT, *>f *;f 1 3 OCDplMOS-TFT 1 3 1 #ji^JS-£&*j 

, m^mmn&me 3fc^T*s«»«ffivLCD2#*£a**is. 

[0 115] 
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[0 116] 

j^jkd £ t> iz. mmmtsi tuzmi ^ic^ts^n ? v -r^r ©w 
mnmiz, ^ 1 ft-m* n izmfo? 5 -?u ^ * ©sgi $gmmiztti& vt=.m^mm 
m&*m%&ti 0 m<mmmm t2iz. mift-miftizMfa-tz-fuvz&m 
2 mMm£tez>mm<Dmmmm<Dm&*$& 2 mmmizfo d 

«!^.<5i:l^^lC, £!5fT~f5 8^©f ^T©®itm*§tC, £!5f?~^8fTlC*f-J& 

fS^n y * ©il pgM'fitlcM^-tS?gt^t!;«m5:*^^tfo 
[0117] 

ove&»;, ^>f«yfopiMos-T'FTS, 

[0 118] 

si 4 si 2<Dmi*S'*^&<Dftmmftz^i'*'( $ >y*v- hx$>z 

o VLCDltt, f|l^J~fl4^JlC^^.g>^ny *©?*>, HM4fi, 

icfcffS-rs^ny £15^-^8*?, $13M16|?, -ic^iifc 

?saigi*«ffiT*s>Sc clk(i-4)&, m itf~?&4ft<DXYmm-m&<Dt u 

vVm^Xtb*. CLK(5-8)H fg5*?~f|8^©XY$iC#r[§Ij&©*ay * 
m^XSb&o VY(l)~VY(8)fcj\ *n-?*l»lff*»e>«8^T©YB#jli4 1 © 
SJEVYT'&So Vin(l , l)~Vin(l , 8)tt, * 4x^*1, & 1 #1, » 1 ff ©IB 
*^&tH^I, JH8«©H3R©13#Jt*»l 2 0®A*«ffiVimf&&. v px 

a , n~v px (i ,8)ii, **i^*u m^i, si e>^i#i. us 8 

ftowmommnmi 4 o©«ffi-es>s. v px d , i)~v px (i ,8)iz&^ 
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T, J&Mte, P SMO S-TFT131 mmM^MX% fljflti®«E^ffi 
[0 1 19] 

jg#*JMt HCfcV^, VLCDl=Val, VLCD2=Va2, VX(1)=10V, C 
LK(l-4) = 4Vt$)5„ CLK(5 — 8)=1 6Vt$iS. VY(1)~VY(4) 
= 10VT'fe5. CLK(l-4) = 4V!!fc©T\ plMOS-TFT 1 1 6it 
SMt<KJ»T«& »J, Vin(l ,l)~Vin(l ,4) = VX(1)= 1 OVT?, W6V 
pSMOS-TFT13Ui, #il^Jffi&Cfcy, Bitll4 
0}C&, «a«S&*JEVLCDl=Val*«flpsa*tl, V p x ( 1 , 1 ) = V p x ( 1 
,2) = Vp X (l,3) = Vp X (l,4) = Val CLK(5-8)=1 6T* 

. VY(5)~VY(8)= 0 Ve&£(Z)T\ Vin(l , 5)~Vin(l ,8)&, J^itfiC^ 
#ji*4l^4 V«TO«ffiS:^t5. Ifc^ot, p SMO S -T F T 1 3 1 

a:, #MHHK*B-e*y, iiisi4o©ifev px (i,5)~Vp X (i,8)ft 

[0 1 2 0] 

m<M%imfflt2lZt$^T. VLCDl=Vbl, VLCD2=Vb2, VX(1)=8V, 
CLK(1 -4)= 1 6 V, CLK(5-8) = 4VffeS. VY(1)=2V, VY( 
2) = 4V, VY(3)=6V, VY(4)=8Vtfe50T% V in( t 2)= (VX( 1 1) 
+ VY(t2)-10)J:y, Vin(l,l)=2V, V in( 1 , 2 ) = 4 V, Vin(l,3) 
= 6V, Vin(l ,4)= 8 V £.&& e V in^ 6 V^±©ili© p SMO S - T F 

t i 3 i n mmy<Miz&v. mmmmi 4 0 ic&, ^hisi&sjevlcdi =vb 

1 •frWg&$-frZ>&to> V px (l,3) = V px (l,4) = Vbli:&S 0 Vin# 
4 VgT©Bi© p 0 S - T F T 1 3 ltt, IMfcSttflSJCfc U , ®^«^ 1 

4oic&, jBiat i-e*^a*tifc*s«ttr«mvai«««f#s4xsfe«>, v px 

(l,l) = V px (l,2) = Vali:^. CLK(5- 8) = 4 VT% VY(5)~V 
Y(8)= 1 0 VT*2bZ><DT% V in( 1 , 5 )~ V in( 1 , 8 ) = VX= 8 Vt, 6VJSU: 
p!MOS-TFT131lt ^t^JSJCfc*;, B^m^l4 0lC 
tt, M^Kr«ffiVLCD=Vb2^#^3i*4x> V px (l ,5) = V px (l ,6) = 
V px (l,7) = V px (l,8) = Vb2i:^S 1 , 
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[0 12 1] 

m<MMfflfflt3iZ&\,^Z. VLCDl=Vcl, VLCD2=Vc2, VX( 1 )= 1 4 V 
, CLK(l-4) = CLK(5-8)=16Vtfc5„ VY( 1 ) = VY( 2 ) = V¥( 3 
) = VY(4) = 0 V\zmt-tZ>(D-Z. Vin=(VX(t 1) + VY(t3)-VY(t 1)) = ( 
VX(tl)- 1 0)0: U, Vin(l , 1 ) = Vin(l ,2) = Vin(l ,3) = Vin(l ,4 ) 
= OV Vin#4 VJXT-e$>Z>(D"e. Si0plMOS-TFT13 1tt 

, mmnm 1 4 0 <Dm&&, v px (i,n=v 

px (l,2) = Val, Vp X (l,3) = V px (l,4) = Vbltfe5 c VY(5) = 
2V, VY(6) = 4V, VY(7)=6V, VY( 8 ) = 8 VT*&£©T\ Vin(t3) = 
(VX(t 2) + VY(t 2)-VY(t3)) = (VX(t2) + VY(t2)- 1 0 ) <fc U , Vin(l , 
5 )=0V, Vin(l,6)=2V, Vin(l,7) = 4V, V in( 1 , 8 ) = 6 V £. 

o 

[0 12 2] 

V in^ 6 V«±0f I® p SMO S - T F T 1 3 1 ii, #Jt^JBtC<fc MfH 
m^l4 0lC«, M^g&*JBtVLCD=Vc2^#^ji^tl<2>fc^ V px (l,8 
) = Vc2h&£ 0 Vin)dMVJ«T©®i©plMOS-TFT13 Hi, 

ttJBc&y. miimsi 4 ok:**, jBrat2*eaf^a*tifeas«»mfl£vb2«« 

£*l5fc#>, V px (l,5) = Vp X (l,6) = Vp X (l,7) = Vb2i:&5 

o 

[0 12 3] 

&>±*mvMLT. m&m*ff~&i zfio-fuv*. mi 3^e>n & n 

ffl^D^- £>®ifi(Z>®ii«M 14 OCn PgMi£<K?t#llIS& 1 0 T*£j£ bfe n pg 
Wffi«H*«#tC|Sl5fe*a«l»«JEVLCDS:«#^*e^<. JEU:©»fe& 1 

[0124] 

icte, #£l&gSl4 Sg3RJTO<Z>^£ & 2 |£lCT-£ 
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[0 12 5] 
[0 12 6] 

[HSM£ffi&5] 

*»W©^ifi^ffli5©^*MI^J±, Hi £I^ETf&»K Mt8Ptf)i¥ffl&lIIi&H 

«S[J¥ia»l 1 OTftt, Bf*=&4fTX4^I= 1 6irt©yn >y ^IC^HRfU ^ 
D y * r £ izwm<D mm £ 2 miz&i9l Itn PgM3£««^m# 5:4^LTI^5: 

[0 12 7] 

H15tt, I»l5©iii/^f^0KW#^^t5@t^S„ HI 5 
JCtt, X^|&IIC8^J, Y#faJC8tf©ff64IS3ft<fe3t*JffiUTfev^a&S. 4?T 
X4#J= 1 6HiS:l^n>^i:lT^S 0 x*iftKHK®_hT?£^e>» l m, & 
2#J, -iiglts. Yjj\vUzMffi±T*±frt>. *2ff, 

o 

[0 12 8] 

S&<Z)ffi#«ffi(Vin) £#VnT&£„ £ 1 *T~#4 ??tf>X Y&iriSS&CDC L K«, 
n-KA/(0V)T*»J, plMO S-TFT 1 1 6 tt, &$iJKJKJC&S©T*, 
»lff~»4fr©lfSS©Vinfcl:, VXJC^bV*. ^15©MtH fll#HCVX( 



4 2 



ffi$E4# 2001-3056803 



#2000-221812 



1) = 2V#. mmiZVY=6 VtfMl^tlTfcy, Vin(l , 1) = VX(1)=2 V 
[0 12 9] 

v3b&mwt. vx=8 v*L$m-tz> 0 mfr~#2*f©mfR#frii8W«-e, ^ 

3i ff~||4fT(3D®^^2Pg|iM©^I^{i, VX=6 VS:PP*n-r<5 0 311 ff-fl 3 

-rs 0 mift-mifi&wm-t^Ttfmi v%mma>mz&. vx=2 v^raj-ts 

0 Hl^~^4^©H^-r^T^m2Pgiiffi©^J{Cli. VX=10V$:P|JM5. 
J£*_L0)J:?IC. VXi: bTPPim$tl-5*JBtl±, 2, 4, 6, 8, 1 OV0^ftl 

[0130] 

— f5fi~!8ifT©CLKH Ml/^Kl 2V)&©T*pSMOS-T 
FT116H *#jt2R»T»»y, )i)voV¥lt OV40T% V inOiiitt, ^ffc 

iif4v^T©tjE^t5. ##jt«ss» i 2 o asic^-f^sr^-rs 

CD"Xr, rtf>#-£<Z)Voutte, 12VT^S„ Ife^oT, X>f«yf 130©pi 
MOS-TFT13Ut #SHHK*T*S> *J „ B*M 14 0 ©«JBEHu SMfcit 

#ac, t2©aiia-ett. «i^~»4ff©vYtt, iov£& 

*J, «5f?~»8ff©VYtt, 6VIC&5„ 01 5lCtt^LTVN&VN#, ^©fffi 
©ffCDVYfcJ:, t^TOVPftS, ^lf?~^4ff©XYS[J([ia»©CLKtt, 
A>f W(l 2 V)T?*»»j % plMOS-TFTllBtt, #M£&RflBiC&&<Z> 

•e, £ifT~»4f?©vintt, aiRiBiati©vx-e»«vx(ti)i:, sttjerat 

l<DVYT?ftSVY(t DtJI^JWiat 2©VY"e*SVY(t 2)©^A VY=VY(t2) 
-VY(t l)<D3ftIfc3&«. "fc, Vin(t2) = VX(t 1) + VY( t 2) - VY( 1 1) 

= VX(t l) + 4 fta£©<fce>lC, VX(tl)=2, 4, 6, 8, 10V©Vn 

*rn^7**Sfc«>, Vin(t2)«, 6V&_t£&5 0 
[0131] 

#-&Jt«B[* 1 2 0 tt, S3 iZ^k-t^^m-t^(DX'. i©»^©Vouttt, VX 
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13 114, fi««Il 4 OJCtf&«tt«ffiVLCD#»£&**l 

-T&;bt3, t2©»ISK:»i^~»4ff©lB3ll"r'<T(3Dlf3R*SK:SiBW 

[0 13 2] 

T-fes^iicii, vx=8 v&ftjfln-r*. « i 2 ff ©sir* 5 * i BW-fitT*. & 

3ff~^4ff©D95ll^2ie9lli©jr[JCtt, VX=6 VSrPPin-rSo »lff~J&3 
*T©H3*#» 1 BSHife. 04ff©Bif3R««»2ieaMtOD^JK:tt, VX=4V&ep#IJ 

-r^c »iff~^4f?©iiS3R'r'<T««^iPBWfli©^JK:tt, vx=2 v'&epiirrs 

jg5fr~fB8ff©Bf3R©XYSll!tim»l 1 OCDCLKtt, D-l/^(0V)T'fe 
*K PIMOS-TFT116&, aESttJfifc©'?*, Vin=VX£fc£ 0 VXtl 
Tep#n£*l£tti±te, 2, 4, 6, 8, 1 0 V©V^*l**T?a&<&. 
[0 13 3] 

t3©#lBrett, j&ifT~&4fr©Y«*HHc±;fre>JBK:2 f 4, 6, 

Tl>fc^#, $ 9 fr~» 1 2 ^ © VY&, 6 V, f (Di&aft <D VYfcfc, t^TOV 
Sr^Iin-rSo £fc> »5f?~||8ff©CLK%>A>f 1/^(1 2V)tC&U, pM 
MOS-TFT 1 1 614, ^#Itii:*S„ «lff~»4ff©XY«#ia»© 
CLKtt, /Wl/^(12V)T*fey, piMOS-TFT116(t 
JilC&Stf)^, flSlff~S!4fT©VinH:, jS^RT 1 1© VXT*&£ VX( t 1) 
38*1 ffl Iffl 1 1 (3D V Y T* & £ V Y ( t 1 ) h MIR J$ ffl t 3 <Z> V Y T? & £ V Y ( t 3) <D |g A V Y 
' =VY(t3)-VY(t l)<Dm£.teZ>o Vin(t3) = VX(t l) + VY(t3 

)-VY(t l) = VX(t l) + VY(t 3)- 6 
[0 13 4] 
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Ml 5 (c)©£l 1#I&. «l«~fB4ff©"r'<T(Z)ll3R««^2ieW#[*e»Sn 

vic^otvnSo s£2#ia\ m i^f~^2ffo)®^^i mmmxu &3ft~m 

4 ffCDM^*^ 2 mmT'Sb Z> n PgMifi^-^^ *lT £ T ^ S#-£T% 81 2 #J 
(DVX(tl)ti. ±*UCJfcDT 6 VtC&ot^S. mi^~^4^r©xY?g^ciai^ 
©CLKli, D-l/^(0V)T'feU, piMOS-TFT116H ^iitfcJK 
IC&S©-^ mi *T~fl4*f<£>Hfii<Z>Viii&, VXJC^LV^ 
[0 13 5] 

@150im f|l?!RCVX(l) = 2 fglfTlCVY=6 V*^PiD^tlTfe 

Vin(l , 1 ) = VX(1 ) = 2 Vt^So X##^3 1iCtt. 1 ?T~8I4 ff© 

[0 13 6] 

-r#frt>, m 1 f?<Z>li*#S 1 PgWIfe* jg 2 fj~!M fr©B*#« 2 IWfit 
-e&£#BC&> VX=8V«&EJflII'*-*. HI 1 ft~ & 2 fr©lB*2MB 1 PSIIT*, ^ 
3ff— ^4 6 : CD®^^2PgMO^JiC«, VX=6 V5:PPin-rSc f 1M3 
ff©Br3R#& 1 Pt9MttN f4 ft<DWm-&m 2 MHt©?aK:M\ VX=4 V 
f5„ ®lff~»4ff©WjR"r^'r3S«*lll9iffi©^JK:tt. VX=2V£fPiDt§ 
. «lfT~«4ff©lSSI"r^T35(«»2IBW«©^K:tt, VX=10VMtS o 
Jt^_hC5D J; c> fC VX£LTPP;&n£*l5«ffiJ£> 2, 4, 6, 8, lOVOHN-ftl 

[0 13 7] 

—-ft* «5ff~»8fj©CL-Ktt, A-f l/^;i/(l 2 V)i©TplMO S-T 
FT116lt j^oVYtt, ViiKOUtt, 

it-f4 V«T©mjES:ffl*"rS- fi^Jfc«ail2 0li, HSK^-r^ttfc^r * 
©T?, i©*^©VootH:, 12VtfeS. bfc^oT, ^>f*;f 13O0pS 
MOS-TFT1 3 lit #NfcffiJfKJIRT**> U , SMS 14 0 ©«j±&. 3£ffc13: 

*K #5fr~&8*T©VYtt, 6VIC&£ 0 EI 1 5 ICttjgsLT V*J&V*#, *©te 
©sfT©VYtt % Sllff~»4fT©XY?jlHCia»©CLKti, 
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/W W<)V(1 2 V) p§?MOS-TFTl 1 6li, ##ji$fiSUC & 5 © 
T?, ^l^~H4f?©Vin« > iMtlOVXT'fe6VX(tl)^ S^RT t 
l©VYT?fe£VY(t l)fc»4RSBIS|t 2(Z)VYT-&&VY(t 2)©^A VY=VY(t 2) 
-VY(t l)<Z>ftl£:&£o ^fc*)^ Vin(t 2) = VX(t 1) + VY( t 2) - VY( t 1) 
= VX(t l) + 4 £fcS 0 
[0 13 8] 

5fcM©<I:e>lC, VX(tl) = 2, 4, 6, 8, 1 0 V<D^-r*lfrT*&& V 
in(t2)te, 6 VJ^Jiil^S. fg#i£$e2§l 2 0 0 3 lCati-#ffi£;f ?" £ © 

13O0p IMO S-TFT1 3 1 ^St^ffi"?* U , 14 0 IC?£|| 

J^i&«ffiVLCD^#^ji*tl-5 0 -3-&*>-%> t2©J8i?5tc^ l?T~fS4^?©Kii , 3- 
^•r©WSi«;^llcgl l PBW4lK:iSDfcVLCD3fl«*§5i**i6. 
[0 1 3 9 ] 

3 l tea, 3l9ff~Hi 2^f©lS^^e>^<5^ , n ^ ^©nPgMj£{K®##-^tcjS 
[0 14 0] 

-TJ&fc^, m 9 © H^*^ 1 P§MMT% fgl Off—till 2ff©Bii#Sg2|Sg 
fHfi*£& VX=8 V£lW3-£ 0 fg9fT~fll 0fT©Hil#^l PBfHS 
T% 211 2fj©W3R^2|8fl9ffi©^tCtt, VX=6 V$:fPin-rSo ^ 

9 ^ — ^ 1 1 ft<r>mmi$% i reaHtT, »n fr ©h^*^ 2 mm^miz^ 

VX=4 V&ftfan^So «9ff~»l 2»©lif5R"r^T««»lieWffi©^JK:tt, V 
X=2 V&PPflirtS. »lff~»4fT©lf*i-'<T.««^2PBWII©jaJCtt, VX=1 
OV^MtS. ^ 5 8 ftOBiCX YHHIIS& 1 10©CLKH 

K;K12V)T'&'J, plMOS-TFT116lt 315 
ff~3!8ff©Vinte % 3gtRflirat2©VXT«>*VX(t2)fc, aiRJBW t 2© VYT? 
&5 VY(t 2)£.miRMffit 3<DVYT*&Z> VY(t3)0fAVY=V¥(t 3)-VY(t 2 
)©5fo£:&£o *T^fc*>. Vin(t3) = VX(t 2) + VY( t 3) - VY( t 2) = VX(t2) 
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+ 4h&£o 9gt&<D£?K. VX(t2)=2, 4, 6, 8, 1 0 VOV^fftfrT* 
Vin(t3)&, 6VJ^_L£&£ 0 ^-^JfcHHS 1 2 0 H3tC^i"# 

T, ^>f«yf 13 0©plMOS-TFT13Ht »at*J»Tf&»J. 

14 0 K^,||£gtmffiVLCD##£&£ft£ 0 
[0141] 

8 f? <D m 1 PMfS fC m D fe V LGD#» £ 5i * ft § o 
[0 14 2] 

fell s-eA^^&bfc-^tt, ci©JBiaK:afMMK:»fiMMBE#»£ 
fc*ft*lr3in*S>5. *HJ6JUl»5T»tt, ^fr~&4 ^ny*<z> 

[0 14 3] 

m < mnmm 1 3tc, & 1 ft-m 4 fj jcaj/s-r & * 9 2 pmig t & * 

[0 14 4] 

OVtftll, ^>fyf©pSMOS-TFTH:, 
ftfcj|*gtttt«ffiti:, #0^©:7ny *#»«3ftS*^«8^ftS. 
[0 14 5] 
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[0 14 6] 

VLCD&, &ipj~m4m^ttfo?&7uy?iz£kmtem&mwjm]£T~2b 

Z> B CLK(l-4)li. %Zlft~ &4ft(DXYmn-m&<D?Uv>7m j %T*2bZ> 0 
CLK(5-8)H m5ft~f&8ft(DXYWim-m®<D9nv9mt§rT*2bZ> 0 VY( 
l)~VY(8)tt, **l«l#lfrfre>^8f?©Yte#|R4 1 (Z)mjEVYT**>So 
Vin(l , l)~Vin(l ,8)tt, ^fr^tl, H 1 #1, H 1 frtf)®!^ £>fjl 1 #J, ^ 

8ft<Dmma>m-%ibMt$&i 2 0©A:fc«EVin-e&£o v px (i , D~v px ( 

i,8)tt, -tti-eru fgija, ^i#(Z)®i^^e>^i^j, %z8fi<Dmm<Dmmn 

114O0tBEt^So V px (l , l)~V px (l , 8)lCfc^T, ffiftg&tiu p 
MMOS-TFT1 3 1 ##MSaittJKT?, Hf*««©«E*««»S *lTV^^JB 

[0 14 7] 

a^JBIffl tHCfeV%-C, VX(1) = 2V, CLK(l-4)=0Vt^S. CLK( 
5-8)=12.Vt$S. VY(1 )~VY(4) = 6Vt?»S. CLK(l-4) = 0 
V&CE>-e, pSMOS-TFT116tt, afcUKJBtt**) ».K Vin(l , l)~Vin( 

1 ,4) = VX(l) = 2Vfc3&*. CLK(5-8)'=12VT% VY(5)~VY(8) 
= 0 Vl?&£<Z>T% Vin(l , 5)~Vin(l ,8)14, J^iulC#£&;£ 4xfc 4 VJ^T 
©tffi?:«#t-5= UfctfoT, plMO S - T F T 1 3 ltt, **a«lTf» 

y, iif5R«Ki 4 offltfiv px d , 5)~v px (i , 8)ii, as^f tc##3 

[0 14 8] 

m<MHRmmt2iZiB^X. VLCD=Va, VX(1)=10V, CLK(1-4)=1 

2 V, CLK(5-8)=0VT'&&= VY( 1 ) = VY( 2 ) = VY( 3 ) = VY(4 ) = 1 
OVT'feSOT?, Vin(t 2) = VX(t 1) + 4 J: y, V in( 1 , 1 ) = V in( 1 , 2 ) = 
Vin(l ,3) = Vin(l ,4)= 6 Vt#£ 0 V in^ 6 V^±CDBi© p SMO S - 
TFT13 1H mMWMltZte y , 14 0 ^^|gl&«JBEVLCD= 
Va##£&£;ft.£>£:«5, Vp X (l,l) = V px (l,2) = V px (l,3) = Vp 
Y (l ,4 ) = Va£&£ 0 VY(5)~VY(8)=6Vtfe5„ CLK(5-8)=0V 
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fctf)T% plMOS-TFT 1 1 6l£, mMftmV&V. Vin(l , 5)~Vin(l 
, 8) = VX(1 ) = 4 VhfcS. 
[0149] 

MKMMMffit 3lC£^T, VLCD=Vb, VX(1)=10V, CLK(1-4) = C 
LK(5-8)=12VtS5„ VY(1)=2V, VY(2) = 4V, VY(3)=6V 
, VY(4)= 8 VlC^>ffc-rS©T\ Vin= VX(t l) + VY(t 3)- 6 & Vin(l 
,1) = -2V, Vin(l,2) = 0V, Vin(l,3)=2V, V in( 1 , 4 ) = 4 V £. 

Zl<D©-a-JC«, Vin^4V^TT*2.S©t% Ii©plMOS-TFT 1 
3 111 ##jt^ffiT*fe»J. ®^«#14 0©mjffiH V px (l,l 
) = V px (l,2)=Vp X (l,3) = Vp X (l ,4) = Vat^S 0 VY(5) = VY( 
6) = VY(7) = VY(8)=1 0VfS)5©t*, ^ 5 8 f?0> V infcj:, Vin(t 

3) = VX(t 2) + 4 «fc Vin(l , 5)=Vin(l , 6) = Vin(l , 7) = Vin(l , 8) 
= 8Vt^S„ Vin^6 VJ£U:<Z)£#). ^T<Z>MfSt*@ 1 4 0 Idtt. ?g^«gi& 
«BEVLCD=Vb##^i&i;*l3 0 ^<5S;IR»III0t4t;:;i3V^ VLCD=Vc, VX( 
1)=6V, CLK(l-4) = CLK(5-8)=12VP.»i. VY(1) = VY(2) 
= VY(3) = VY(4)= 0 Vlzmt-tZW. Vin&, f^T4VgTil&S. b 
fe^oT, II0PSMOS-TFT13 1H:, ##it#Ug"e& 1 

4o®m Vp X (i,i) = Vp X (i,2) = v px (i,3) = v 

px (l ,4) = Vat^S„ VY(5)=2V, VY(6) = 4V, VY(7)=6V, VY 
(8)=8VT*3&5©t% ^5f?~H8^f©VinH V in( t 4) = VX( t 2) - 6 <fc 

Vin(l,5)=0V, Vin(l,6)=2V, Vin(l,7) = 4V, Vin(l,8) 
= 6Vilft5„ Vin#6 V^±©|B^S^1 4 Old*, MHigl&«ffi VLCD= Vc 
##£&i;*lSo Vin#4 VJWT©®^«@1 4 0©Sffitt, VLCD=Vb££## 
t5 0 b^ot, V px (l ,5) = V px (l ,6) = V px (l ,7) = Vb, V p 
x (l ,8) = VcTfeSo 
[0 15 0] 

Wi^'JIUT, MH#c3fl9*T~fill 2WD^, Hi 3^e>!i£l 6*t 
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•7 u-2±mmmz.m7L* z.<d? wmz&^-tZo 

[0151] 

&mmmm*mg&ti z. n #«rtgT? & »; , '&&&ffi<D 4 « & 4 mcommm^xm 
i6^«i5©»^jctt, »2©a««iHrafc, «c©4ff^e>3&s^n v^©»i©38 

[0 15 2] 

iT*S)§. AiJb y grille 2 feJCifiiKb fen fi5£iHlf 

c:3Eiji'r«fc«)CDn^3e*a«iitia»i nfeSiBisinaKi i>e>tu*sti 

$50, #-^«»HI»6 0tcmfe©«^S:«*&-r*#^»^ia»2 0 4:, XK5 
>f^K:*«S*lY*lftIK:#tJffeX##l83 1 ilY K^>f^4 0K:*88g3*lX:#fcr 

[0153] 

„ XYfcflCiaBfrl 1 Ott, pSMOS-TFTl 1 6iin>f>itl 17*»&ft 
So pSMOS-TFT116©Fl/>f>^t X«#i|*3 1 fcf&tt3*U V 
-*3gBH*> 3>-r>-9-l 1 7tcJgjRStiTV^«. n^VIH 1 7©=b^— * 

1 S:^UTY K5>f ;U Oj^&fil&SftS. fB^JtiR* 1 2 0 Wu E#Hc 
iilfeplMOS-TFT 12 1 ilnlMOS-TFT 12 2tA^^S„ 
[0154] 

3&6MI©:*^r y^tt* pSMO S-T FT 1 3 1 r** P1MOS- 
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TFT1 3 lR©V-^«m ^6Hi0litil4 ORC, FU-OSSB 1 
^te, plMO S-TFT 1 3 1 G^e>fcU, plMOS-TFT13 1G©V 

-xsjm*, jg^-fe viKoBiittra i 4 o g {c, Fi/>f>sgm st-feiamic^ 

TFT1 3 lB!d^&«J, pMMOS-TFT 13 1 B©V-^^^«, Wfelffl 

6 1 Bi:ti34i5 0 m&-tz>^&mm, m&mm, tfeii©PiMos-T 

FT131R, 131 G, 131B (Dtf- hS^fcfc, <Z>fS#ifc*ef£ 120© 
[0 15 5] 

*n^ffi6 c^vATii, xY^niai&i i o nm^rit^tmi 2 0 ^ 
izm y m x & z. n k j; & m z> 2 <z> r«r_ti t. & =t> £ e> -r 0 

[0 15 6] 
[^Sfe^M 7 ] 

Ell 9te, &f$Wlz £&m^is*T&(£>MMl&M7 <D-£<frM&*m't'7u v V 
mX*$>Z> B 5 C P U 2 0 0 t, M^JSIBiSMH;:^®^© 

mm-^zwL&mTFmmi o o oicAij-rs^w^g4 o o i:fr£&& 0 

[0 15 7] 

^n^t^ei ooon Ajjtsnt-WMm^&^u v ? z t.iz zm&mmiz 
7&uvt^nmm^i^Mmm^izm^^^^<Dnmm^umm.m^ 1 o^> npg 
miSiteiwmm&i o^e>m^j^tis npgMia<K®#^s#ic^v>, xf^-t^3 o 
, yk7^;uo, &mmm$&*amv& 5 0 , M##y&nn& 6 otcm^©M-8-$:^ 

^^SM##S^taS&2 0 i:, X K^-f Atc^$tiY^|oilc#t/fcX>fS#S3 1 

i:Y K5>f/u oic^$tix^ioiic#Df^Y##^4 1 (D&mmzm-ibtife 
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mwL<Dmm^ 1 o o n ^ e> & 5 . 

[0 15 8] 

n PgW5£«?SI»ia»^*©*mS« 1 0 0 0 t*flC&S<DT% C PU 2 0 0, A 
X7>f>3 0 0, £a*1&ffrl£tt4 0 0, Hfc^U 5 0 0Ctt3fcttffifeJBV*fcre 
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